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4) Polymer compositions detectable in water 



(5 

(57) Water treatment, e.g. antiscaling, polymer compositions are marked or labelled with activated groups which are 
attached to the polymer chain backbone by carbon-carbon bonds. These activated groups are subjected to colour 
forming reactions, e.g. by reaction with a diazonium aromatic compound, thus enabling the polymers to be detected 
at very low concentrations in water. One suitable polymer disclosed is acrylic acid-/o-allylphenol copolymer, which 
may be coupled with p-nitrobenzene diazonium hexftuorophosphate. 
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Adsorbance - concentration plot 
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The influence of excess detection reagent on 
the adsorbance recorded for AOppm 

Product F sample volume = 50ml 

Wavelength SOOnM pH = 10.5 



O.I, 

io.3 



|0.2 



0.1 



Q Q D- 



0 12 3 

Equivalents of p-nitrobenzene diazonium hexafluorophosphate 

F/G,2. 



The effect of time on the Adsorbance recorded for 40ppm 
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bPbCIFiCATION 

Polymer compositions detectable in water 

5 This invention relates to poiynner compositions detectable in water. 5 
Ttio invention more particufarly relates to polymer comoositions which are marked or 'labelled" with 
appendant groups which may react v^ith a second component to impart colour to the composition. Such 
polymer compositions are useful in app ications such as antiscaling and watertreatment compositions. The 
polymer compositions acceding to the invention will normally be soluble or dispersible in water. Whereas 
10 the invention will be subsequently described in relation to an anti-scatant composition, it is to be understood 10 
that compositions, within the scope of the invention, may be useful in otherend-use applications, e.g. as 
flocculants, textile-treatment polymers or in any polymer composition where it is desirable to monitor low 
concentrations of polymer. 

Scale precipitated from hard water when it is heated causes problems in various industrial operations, it 
15 impairs heat-transfer in boilers and condensers, and may block pipe-work. In secondary oil recovery, where 15 
water is injected into en oil well in orderto displace the crude oii, scale formation may cause blockage of the 
pores in the oil-bearing strata, thus reducing or even preventing the flow of oil. 

A number of com.panies manufacture low molecular weight polymers which are effective at preventing the 
deposition of scale from hard water. The necessary treatment is generally at a very low level; a few parts per 
20 million (ppm) can have a dramatic antiscaling effect. Although this means that the products are economical 20 
in use, checking that they are present at the correct concentration is very difficult. For water systems wfiicii 
are not totally closed, I.e. which have inflow and outflow, the problem is compounded, and arbitrary guesses 
must be made as to the required rate of antiscalant addition. 

The present invention aims to provide a polymer composition which may be detected at very low 
25 concentrations in water, -"or use for example in watertreatment such as antiscaling. 25 
The present invention provides a water-soluble or water-dispersible polymer composition, wherein a 
polymer chain, based on carbon-carbon linkages, has incorporated therein, by means of a functional 
co-monomer, one or more activated groups which are bonded to the said chain by carbon-carbon linkages, 
the said activated groups being adapted to react with a group, molecule or radical which imparts cotourto 
30 the composition, thus allowing the polymer to be detected at very low concentrations. 30 
Preferably the functional co-monomer is an atlylic compound. 

The polymer chain, in addition to the functional co-monomer, may be suitably composed of one or more 
co-monomers containing acrylic acid, m.ethacrylic acid, maleic acid, fumaric acid, itaconic acid, citraconic 
acid, crotonic acid, hydroxy - and sulphonate - functional monomers, hydrocarbon monomers, vinyl esters, 
35 vinyl ethers, acrylate esters, methacrylate esters, amides ana nitriles. 35 

Preferably the activated group has an aromatic nucleus bearing one or more activating substituents, such 
as alkoxy, hydroxy or amino groups. 

Alternatively, the polymer chain may incorporate other active groups known to couple with diazonium 
compounds to give coloured products. Examples include activated methylene groups such as 
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C-CH.-C -,CF, -CH2-C- , -CH^-NO.. 
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and other compounds which contain highly activated methylene groups. 

Preferably the activated group is coupled, during the detection process, with a diazontum compound so as 
to give a coloured azo group containing product. 
50 More particularly the diazonium compound used in the detection process may have an aromatic nuceleus 50 
with a nitro or other electron - withdrawing group attached to a ring carbon atom. 

Alternatively a diazonium percursor may be present, which under conditions of detection, liberates a 
diazonium compound, e.g. an aromatic amine, which may he reacted with the activated polymer group in 
the presence of nitrous acid. 

55 Preferably there is at least one activated group for every 5-50 repeating units of the polymer chain. The 55 
precise composition will depend upon, among other things, the concentration at which the polymer needs to 
be detected, and its molecular weight. 

The invention in another aspect provides a method of detecting the presence of a water-treatment polymer 
in water, by reacting a polymer composition according to the invention with a colour imparting group, 

60 molecule or radical. 

In the method of the invention, an activated group in the polymer composition may suitably bo coupled, 
during the detection process, with a diazonium compound, to give a coloured azo-group containmg product. 

The diazonium compond used in the detection process may have an aromatic nucleus with one or more 
electron-withdrawing groups attachec' to ring carbon atoms. Alternatively, a diazonium precursor may be 
65 present during the detection process, wnich precursor liberates a diazomum compouna. 65 
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Tl o itwent.on wiH bp further described with reference to the following illustrative Examples and test data 
on antiscalant acryiic acid-based polymers, having suitable activated labelling groups, which may be 
coupled in a detection process with a diazonium compound to give an intense:y coloured product. 
' Polymerisation is achieved by normal free radical methods well known m the art. though rather vigorous 
conditions arc required for the allylic and phenolic monomers used. Various initiators and molecular weight 

'lx4m°pleT is^no^acToTd^r to the invention, in that the polymer produced does not incorporate activated 
groups linked by carbon-carbon bonds to the polymer backbone. The remaining Examples (2-6) are 
according to this invention. 

EXAMPLE 1 

Preparation of an acrylic acid - acetoacetoxyetiiyl methacrylate copolymer 

Me 

x CH2 = C + y CH2 = CH ^ 

^C02CH2CH2 OC -CH2C0Me CO2H 
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CO2CH2CH2OC — CH2 COMe / X 
0 




This example is included as an illustration of the problems encountered when the activated labelling group 
is attached to the polymer chain through an insufficiently hydrolytically - stable grouping, in this case a 

35 methacrylate ester. , . . ■ r 

A mixture of acrylic acid (360g) and acetoacetoxyethyl methacrylate {40g) and a solution of ammonium 
persulphate (2O9) in water (lOOg) were added dropwise curing 3 hours to boiling water (300g) which was 
mechanically agitated. The reaction temperature was kept at 98-104"C throughout the additions, and for 30 
mins after. The resulting polymer solution was cooled and neutralised with sodium hydroxide (apprcx 400g 

40 of 50% aniieous). . ■ ^ 

The product (referred to as product A) had a viscosity of 1 ,1 00 cP (Brookfield LVT viscometer, spindle 2, 

sDeed 1 2 rpm) at 45^.c non-voiatiles and 20 C. 
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EXAV1PLE2 

Preparation of an acryiic acid -o-allylphcnof copolymer 

The basic reaction for the formation of such a polymer chain is as follows: 




OH 



1C 
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C-allyl phenol 



y CH2 = CH 

CO2H 

acrylic acid 
vigorous 
polymeris ation 



CHo-CH- 



CO2H 




A mixture of acrylic acid (360g) and o-allylphenol (40g), a solution of ammonium persulphate (20g) in 
water (100g) and sodium bisulphite ( 1 0g) in water (BOg) were added concurrently during 3 hours to boiling 
water {250g) which was mechanically agitated. The reaction tem.perature was kept at 98-104 C throughout 
the additions and for 30 mins. after. Steam distillation recovered unreacted o-atlylphenol {cs.15% recovery). 
30 Tne resulting polymer solution was cooled and neutralised with sodium hydroxide (approx 400g of BO^b 
aqueous). 

The product (referred to as product B) had a viscosity of 1,600 cP (Brookfield LVT viscometer, spindle 2, 
speed 12 rpm) at 45°o non-volatiles and 20^C. 

Note that in this instance very vigorous polymerisation conditions of a reducing nature are required for the 
35 successful copolymerisation of o-allylphenol. 

EXAMPLE 3 

Reaction conditions were as in Example 2, exceptthat an addition of mercaptoacetic acid (40g} was also 
made concurrently with the other components. 
40 The product (referred to as product C) had a viscosity of 450 cP (Brookfield LVT viscometer, spindie 2, 
speed 30 rpm) at 45% non-volatiles and 20X. 

EXAMPLE 4 

Reaction conditions were as in Example 3, exceptthat 10% of the o-altylphenol was charged into the 
45 reaction mixture before the slow additions commenced. 

The product (referred to as product D) had a viscosity of 510 cP (Brookfield LVT viscometer, spindle 2, 
speed 30 rpm) at 45°3 non-volatiles and 20'C. 

EXAMPLE 5 

50 Reaction conditions were as in Example 3, except that part of the acrylic acid {60g) was added after the 
main addition of the acrylic acid/o-allylphenol mixture. 

The product (referred to as product E) had a viscosity of 480 cP (Brookfield LVT viscometer, spindie 2, 
speed 30 rpm) at 45°o non-volatiles and 20X. 

55 EXAMPLES 

Reaction conditions were as in Example 5, except that 3% of the o-allylphenol was charged into the 
reaction mixture before the other slow additions were commenced. 

The product (referred to as product F) had a viscosity of 460 cP (Brookfield LVT viscometer, spindle 2, 
speed 30 rom) at 45'^o non-volatiles and 20"C. 
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jH'jt fo^ H/clrolytic stability , , ,, 

in use the labelled scale inhibitor may have to withstand very severe conditions of temperature and ph. 
Tl>e test was designed to assess tne resistance of the above-described products to hydrolysis 

60 pom solutions of each of the above products in distilled water were adjusted to pH 1 1 with sodium 
5 hydroxide, then boiled vigorously under reflux for 48 hours. After this time the colour intensity given when 
an excess of p-nitrobcnzcno diazonium hexafluorophosphate was added was noted in compar,SK.n with that 
aivcn by a fresh, unboiled solution. Product A showed only 35% of the starting colour intensity after bo.lmg, 
cemonstrating extensive loss of the label by hydrolysis. Products B,C D E and F were unaffected by boMing 
cving colour intensities equal to those of the fresh solution. It is noted that ,f a few ppm of o-allylphenol are 
10 added to the distilled water, a colour is given when p-nitrobenzene diazonium hexafluorophosphate is also 
present However, the coloured material in this case is insoluble in water and tends to precipitate out. Also it 
can be extracted imo organic solvents. Coiours given by products B,C,D,E and F were totally water-soluble 
and not extracted into organic solvents. 

1 5 Proof of attachnwfit of t/w label 

A dilute aqueous solution of Product B was treated with acetone to precipitate the polymer. Tne precipitate 

was collected, rcdissolved in water, and reprecipitated with acetone. This procedure was repeated four 

times Finally the precipitated polymer was dried at 105' C for 6 hours, then a 50 ppm solution Prepared. 

Aiiowing for removal of inorganic salt resid-.-es.. the colour intensity of this solution when treated with an 
20 o ™of p-nitrobenzene diazonium hexafluorophosphate under alkaline conditions was comparaoie witn 

that given by an unpurified solution of Product B. 

Performance as scale-inhibitors 

(\) Calcium carbonate scaling system, stdtic jar-test 

25 The piucedure adopted was identical to that given in the NACE (National Association of Corrosion 

Enqinccrs) method TM-03-74, but a brief outline of the test is given below. Varying ppm quantities of scale 
inhibitors under test were introduced into clean 100 cm^ vessels, followed by 100 cm= m total of CO, 
saturated solutions of synthetic brines (containing Ca^' and HCOs" ions). The g ass test vessels were firmly 
stoppered and placed in fan circulated oven operating at 71=:^ rC for a period of time. When this time had 

30 elapsed, icm^ samples ofthe hot brine were removed from the test cells. transferredtoErlenm^^^^ 

containing aistilled water, caustic soda and indicator, and titrated with standard EDTA which thus allowed 
the evaluation of the unprecipitated CaCOa- 
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Tfio rosLits thus obtained from this static scaling test method are taoulated in Tabip 1 t^elnw. In the 
majority of cases, the ;abelied polymers under investigation yielded results compar6l)le to a standard 
iinlahelled polyacrylale. Sinnilar results "'or (Ca" ' ' retained in solution were obtained in all cases. 

TABLE 1 
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Polymer 


rui yii Its/ 




Calcium carbonate retained in 


solution 


(ppmj 




Cone. 














fppmj 






• 

Time >n Oven 










o days 


3 days 


Average 


6 days 


16 hou 










{3 days) 






Standard 


Blank 


2,480 


2,500 




2,530 


2,650 


Polyacrylate 


1 




2,820 


2,820 


3.060 


3,360 


Product 


*^ 


o, /UU 


3,620 


3,660 


3,760 


3,750 


Which is 


5 


4, 1 tlu 


4,100 


4,100 


3 960 


4,040 


Widely used 


9 


4,1 30 


4,080 


4,1 10 


4 020 


4,050 


As an 


16 


4,1 20 


4,100 


4,1 10 


4 060 


4,060 


Anti-scalant 


25 


4,080 


4,120 


4,100 


4 070 


4,070 


Product B 


Blank 


2,480 


2,500 


2,490 


2,520 


2,660 




1 


o con 


2,710 


2,670 


2,940 


2,940 
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3,360 


3,300 


3,330 


3 330 


3,460 
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3,930 


3,870 


3,900 


3 840 


3,900 
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4,1 UU 


4,040 


4,070 


4,000 


4,070 




1 6 


4, M U 


4,080 


4,100 


4,080 


4,050 




25 


A 1 1 n 


^, 1 UU 


'+,1 1 u 


4,060 


4,090 


Product C 


Blank 


2,520 


2,530 


2,530 


2,480 


2,640 
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2,720 


2,670 


2,700 


2,680 


3,170 
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3,600 


3,570 


3,590 


3,580 


3,830 
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4,050 


4,050 


4,050 


3,980 


4,040 
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3,960 


4,080 


4,020 


4,030 


4,110 
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4,020 


4,100 


4,060 


4,100 


4,080 




25 


4,080 


4,100 


4,090 


4,070 


4,110 


Product F 


Blank 


2,520 


2,510 


2,520 


2,520 


2,650 
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2,800 


2,700 


2,750 


2,730 


3,200 




o 


3,540 


3,360 


3,450 


3,510 


3,720 




5 


4,040 


4,030 


4,040 


3,960 


4,060 
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4,130 


4,080 


4,110 


4,030 


4,060 




16 


4,110 


4,120 


4,120 


4,080 


4,050 




25 


4,130 


4,120 


4,130 


4,060 


4,060 



(ii) Calcium carbonate scaling system, dynamic tests 

it is often considered that data gained under dynamic conditions gives a much better insight into the 
performance of scale inhibitors than that ootained in simple static experiments. In dynamic experiments, 
where synthetic brines containing 200ppm Ca^ ' as the bicarbonate and various additions of antiscalant were 
passed over a heated, prescalcd metal surface at 75 C, larger differences were seen. Products C and F 
performed, on a polymer for polymer basis, 95% as well as the standard polyacrylate at preventing 
deposition of scale. Product B only performed 60% as we!i as the standard. 
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BuS043nd SrSO^' containing systems onnn ^^r^ 

Svnlt^etic bnnes containing 2000 ppm Ba^ ' , 800 ppm Co^ MOO ppm Mg^ , 400 ppm Sr 2000 pprn 
HCU. and 300 ppm 504-= ' were prepared in the presence uf varying concentrations of scale inhibiting 
polymers The solutions wer stu'ed at 82^C for 48 hours and then examined visually. The results arc shown 



5 III I'able 2 belov\'. 
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Polymer 

Standard 
polyacryiate 
scale inhibitor 



Product F 



Polymer Cone. 

10 ppm 
20 ppm 
30 ppm 
50 ppni 

10 ppm 
20 ppm 
30 ppm 
50 Dpm 



TABLE 2 

Appearance of solution 

Cloudy but well dispersed 
Cloudy, some adherent scale 
Cloudy, some adherent scale 
Cloudy, iittle adherent scale 

Cloudy but well dispersed 
Cloudy, little adherent scale 
Cloudy, little adherent scaie 
V. slight cloudy, no adherent scale. 



Product F was thus seen to perform well in comparison to the standard material in this particularly severe 
test. 

Detection procedure . ^ . 

25 The following samples to serve to illustrate the ease and reproducibility with which detection of the 

Dolvmcr can be achieved. , 

The pendant activated aromatic nuclei contained in the Products B,C,D,E and F will couple w.th oiazonium 
compounds (eo p-nitrobenzene diazonium hexafluorophosphate) to give an intense colour which is easily 
visually detectable at the level of parts per million in aqueous solution. This is depicted in the reaction 
30 scheme below: 



CH2 -CH 



CO2H 



35 



40 



SLIGHTLY 
ALKALINE 
CONDITIONS 
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CHo-CH V 




45 



50 



.in,' n..jzon(un, c;c:nipoLnd caD.iulc of giv.ny d usu^ul ::u!oLir ni^y dc lis-U in tlie det-,^ct un st^^p. 
60 ^Ispeciully f jvoured are tiiosu, such as nitro-functrjnal compounds, zin- complexes or zwittenons which are 60 
■iitivelv sUibU.- and may be stored tor reasonaole periods of time. 
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The colour btrenylfi drui hue of the azo c;oiiipound forn^ed in the detection process is to a degree 
dependent upon pH, and so systems under test need to be buffered to o Gimila- vaiuc. Colour strength ig 
directly proportional to concentration of the label led polymer, as snown in Figure 1 of the accompanying 
drav^^lngs which is a graph of adsorbance versus concentration in respect of the producT F of Fxample 6 (at 
5 w.Hvelength BOOnM). 

Excess of detection reagent within reasonable limits does not cause change in colour intensity or hue ove^ 
the usual experimental timescale. Once developed the colours are quite stable for several hours at least, as 
indicated by Figures 2 and 3 of the accompanving drawings. Figure 2 indicates the influence of excess 
detection reagent on recorded adsorbance by means of a graph of adsorbance versus equivalents of 

10 p-nitrobenzene diazonium hexafluorophosphate in respect of the product F of Example 6 {at wavelength 1 
bUOnM), while Figure 3 indicates the effect of time on recorded adsorbance by means of a graph of 
adsorbance versus time/mins in respect of the product F (at wavelength 500nM). 

in practice the detection procedure outlined above lends itseh' readily either for comparison of the colour 
intensity of the unknown solution with that given by a standard, or with the disc of a colour comparator. 

15 Such techniques are well known and generally used with a variety of other col ouri metric systems. 1 

Adsorption Studies 

Clearly it is an important aspect of this invention that a label is firmly attached to the polymer chain, by 
carbon-carbon bonds, and essentially inseparable from it. This is important because in many uses, 

20 particularly during secondary oil recovery, the treated water may come into contact with large areas of 2 
potentially adsorbent surfaces. It is vital that there is no possibility that substantial fractionation of the 
labelled material will occur. Naturally the likelihood of adsorptive separation precludes the simple "spiking" 
of a conventional antiscalant polymer solution with a readily detectable mart.er. However, certain 
precautions also need to be taken when the labelled polymer systems of this invention are synthesised. Care 

25 is required to ensure that the molecular weight distribution of the polymer and the distribution of the 2 
labelling co-monomer are such that the product is sufficiently homogenous to preclude adsorptive 
fractionation. Methods of such protection control are known by those familiar with the art. 

in order to test the polymers described in the examples, adsorption studies were done on a variety of 
surfaces: CaCOs, Fe9C3, TiO?, BaSOn, SiO^. and activated charcoal. Adsorption of polymer was followed by 

30 both the colourimetric procedure, and also by potentiomctric titration. This allowed a comparison between 
the known concentration of polymer in solution from the titration, with that given by the colourimetric 
method. Deviations between the two values are caused by selective adsorption of a polymer fraction. With 
most substrates, tittle problem was found with any of tne Products B,C,D,E or F. However, activated charcoal 
presented a particularly severe test. This is probably due to the carbon surface offering a particularly suitable 

35 site ^or adsorotion of the phenolic labell ng functions, and also its micro porosity aiding fractionation by 3 
molecularsize. 

Experimental details 

50ml samples of 2,500 opm solutions of each of the polymers were contacted with activated charcoal at pH 
40 3 for 48 hours. The charcoal was then filtered off and the filtrate tested both by potentiometric titration and 4 
(after suitable dilution! colourimetricalty with o-nitrobenzene diazonium hexafluorophosphate. The results 
a^e shown ifi Table 3 below. 



TABLE 3 



45 



Polymer Ratio of colourimetric determination of adsorbed polymer 

system titration value of adsorbed polymer 



3 



4 



Product C 1-90 

50 Product D 1-59 5 

Product E 1.35 

Product F 1.05 

As can be seen, when the polymer is synthesised under conditions conducive to obtaining a homogenous 
55 product, good agreement is obtained between the two techniques and no problems with selective 5 
adsorption will occur. High values are indicative of a poorer distribution of the labelling co-monomer 
throughout the polymer composition. 
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tnwfercoce with aetectior) by contaminating species 

!n order to be a useful indicator of polymer concentration, the intensity and hue of the colour given by the 
iabelled polymers must be reasonably independent of other species present in solution. This has been found 
to b- Irrqely so. Colour is unaffected by electrolyte concentration and most otner species often present in 
water-treatment compositions, e.g. phosphonates, polyphosphates, aliphatic amines. Cationic species o the 5 
t-pe ofter-i used as biocides may cause a shift in colour fiue towards the violet end of the spectrum. If such 
r^dt.^ridls are pit^^ent in the water sample, it is desirable to add an excess of a cationic surfactant during the 
cetection process to elim inate any errors due to variation in the concentration of the biocide. This change m 
hue with cationic species in a useful additional diagnostic tool, especially if contaminating spec.es rriake 
detection at the red end of the spectrum difficult. Some crude oils contain traces of phenolic materials which 10 
may oive transient colours with the diazonium detection reagent. However, these colours tend to fade as the 
azo compounds formed are not water-soluble and precipitate out. Such colours are also readily extracted 
into organic solvents; simply shaking the water sample with a small amount of a suitable solvent was found 
to eliminate the interfering effect. Water-soluble phenolic compounds (eg lignosulphonates) will also give 
colours with diazonium compounds. These are generally of a different hue to those given by the laoelled 15 
polvmers of the invention, and it is possible to check the composilion of mixtures of lignosulphonates and 
I:ibened polymers by examination of the hue visually or spectroscopically. Very strongly oxidising or 
reducing water systems could cause bleaching of the azo compound in the detection process, and for such 
sys-ems ir .s useful to bnng the system to 3 reasonably nPutral redox potential before analysis. 
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CLAIMS . , u • u ^ 

1 A water-soluble or water-dispersible polymer composition, wherein a polymer chain, based on 
carbon-carbon linkages, has incorporated therein, by means of a functional co-monomer, activated groups 
which are bonded to the said chain by carbon-carbon linkages, the said activated groups being adapted to 

25 react with a group, molecule or radical which imparts colour to the composition, thus allowing the polymer 
to be detected at very low concentrations. 

2 A composition as claimed in claim 1, wherein the functional co-monomer is an allylic compound. 

3 A composition as claimed in claim 1 or 2, wherein the polymer chain, in addition to the functional 
co-monomer, is composed of residues derived from one or more of acrylic acid, methacr^'iic acid, maleic 

30 acid fumnric acid, itaconic acid, citraconic acid, crotonic acid, hydroxy- and sulphonate-functionai 
comonomers, hydrocarbon monomers, vinyl esters, vinyl ethers, acn/late esters, methacn/late esters, 

amides and nitriles. ■ . x - i 

4. A composition as claimed in any of claims 1 to 3, wherein the activated group m the functional 
co-monomer is an aromatic nucleus bearing one or more activating substituents. 
35 5. A composition as claimed m claim 4, wherein the activating substitutent is selected from alkoxy, 35 
hydroxy and amino groups. . . x - i 

6. A com.position as claimed m any of claims 1 to 3, wherein the activated group m the functional 
co-monomer is an activated methylene group. 

7. A composition as claimed in any of claims 1 to 6, containing at least one activated group for every 5-50 
40 repeating units of the polymer chain. 

8. A composition as claimed in any of claims 1 to 7, coupled with a diazonium compound, to give a 
coloure«:i azo-group containing product. 

y. A composition as claimed in claim 8, wherein that the diazonium compound has an aromatic nucleus 
witli orv;' or more electron - withdrawing groups attached to ring carbon atoms. 
45 iu. /^ com[Dosilion as claimed m claim 9, wherein the electron - wittidr awing group is a nitro group. 

n . A L umpusitiofi as claimed in claim 8, formed by reacting a composition according to any of claims 1 
to 7 With a dia.:onium precursor m the presence of nitrous acid. 

12. A composition according to claim 1, substantially as herein described. 

13. A method of detecting the presence of water-treatment polymer in water, by reacting a polymer 
50 compo^.ition as claimed in any of claims 1 to 7 or 12 with a colour imparting group, molecule or radical. 

14. A method as claimed in claim 13, wherein an activated group in the polymer composition is coupled, 
Juriru-; the detection process, with a diazonium compound, to give a coloured azo-group containing product. 

15. ^ A method .is claimed in c'aim 14, wherein tne diazonium compound used in the detection process 
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